Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.005 Å; disorder in main residue; R factor = 0.045; wR factor = 0.123; data-to-parameter ratio = 7.9. 
, a new organic nonlinear optical crystal, are linked by N-HÁ Á ÁO hydrogen-bonding interactions. Both the amino groups of the l-lysinium cation are protonated. A three-dimensional network of hydrogen bonds is observed, forming a closed ring. Intermolecular N-HÁ Á ÁO hydrogen bonds involving llysinium cations and trifluoroacetate anions link the ions into extended chains which run parallel to the [010] direction. The F atoms of the trifluoroacetate anion are disordered over two sites with site occupancies of 0.423 (18) and 0.577 (18). The asymmetric unit consists of two cations and two anions. Kurtz & Perry (1968) ; Marchewka et al. (2003) ; Prasad & Vijayan (1993) ; Pratap et al. (2000) ; Suresh et al. (1994) ; Xu et al. (1983) ; Yokotani et al. (1989) .
Related literature

Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). 
Data collection: APEX2 (Bruker, 2005); cell refinement: APEX2; data reduction: APEX2; program(s) used to solve structure: SIR97 (Altomare et al., 1999); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2000) ; software used to prepare material for publication: WinGX (Farrugia, 1999 
Comment
Over the past two decades, the discovery of promising optical properties in L-arginine phosphate monohydrate (LAP) and its deuterated complex has stimulated a strong interest in the nonlinear optcial (NLO) crystals of l-larginine family and other amino acids. (Xu et al., 1983; Yokotani et al., 1989) . As one of the three diamino carboxylic acids, l-lysine reacted with other carboxylic acids such as formic, acetic, succinic, glycolic, oxalic and maleic acids has also been studied for its intrinsic polarities (Prasad & Vijayan, 1993; Suresh et al., 1994; Marchewka et al., 2003; Chandra et al., 1998; Pratap et al., 2000) . Several NLO crystals composed of l-lysine have been grown and characterized (Babu, Sethuraman, Gopalakrishnan & Ramasamy, 2006; Debrus et al., 2005; Babu, Sethuraman, Vijayan, Bhagavannarayana, Gopalakrishnan & Ramasamy, 2006) . Duo to the low UV cutoff (210 nm at 0.1%, v/v) and effectiveness as an ion-pairing agent, trifluoroacetic acid attracts our attention. Hence, it may be useful to synthesize the amino acid compounds with trifluoroacetic acid and investigate their properties.
In the crystal structure of the title compound, (I) (Fig. 1) , both the amino groups in the L-lysine + cations are protonated.
All the C-N bonds (Table 1) are typical and bond lengths are somewhat shorter than the respective value of C-NH 3 + (cal. The second harmonic geneartion (SHG) of crystals of (I) was studied by the powder SHG method (Kurtz & Perry, 1968) . The green light beam was observed, which confirms its non-centrosymmetric structure.
Experimental
High optical-quality crystals used for X-ray analysis were obtained from an aqueous solution of L-lysine and trifluoroacetate acid, mixed in 1:1 molar ratio, after several days at 313 K.
Refinement
The Flack parameter was inconclusive due to the lack of significant anomalous scatterer. The F atoms of the CF 3 group are probably disordered.
All atoms of the disordered group were refined with restrained bond distance and displacemens to improve convergence.
Occupancy of both positions of disordered group was refined and converged to 0.577 (18) and 0.423 (18) respectively. H supplementary materials sup-2 atoms attached to C and N atoms were positioned geometrically and treated as riding, with N-H = 0.89%A and C-H = 0.97 or 0.98%A, and their isotropic displacement parameters were set to 1.2 times the equivalent displacement parameter of their parent atoms. Figures   Fig. 1 . The molecular structure of (I), showing 30% probability displacement ellipsoids. 
